Controls on the Spatial and Seasonal
Distribution of the Tropical Diurnal
Cycle
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Degrees North Latitude

Land minus Ocean Diurnal Cycle Amplitude
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Annual Mean Tropical Diurnal Cycle
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Annual Mean spatial distribution of
tropical Diurnal Cycle
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Annual Mean spatial distribution of
tropical Diurnal Cycle
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Why do we see these patterns?
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Conclusions

Mean fields to correlate well with diurnal cycle
amplitude spatial distribution.

Strong LWCF diurnal cycle amplitudes occur in
regions of large mean high cloud fraction and
precipitation over land and ocean.

The diurnal cycle amplitudes exhibit stronger
spatial sensitivities to dynamic variables than to
CAPE.

It seems that the annual mean state is setting up
cloud types distributions that exhibit a robust
diurnal cycle.
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Tropical Diurnal Cycle Seasonality
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SQ: What does the seasonality look
like? It is explained completely by
solar insolation?

-Show spatial plots that indicate seasonality structure and magnitude

-show zonal mean plots: say that the solar insolation has a correlation here

-To remove the solar zenith angle signal in the seasonality, lets look at the MAM
minus SON difference since the solar declination angle is the same. The
correlations with the seasonality of dynamics and thermodynamics show low
correlations.

-Show the zonal mean difference: this suggest memory in the diurnal cycle.



Seasonality: MAM minus SON
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Seasonality MAM minus SON
correlations
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Diurnal Cycle Schematic
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show i iaMVhy do we see these patterns?

What drives Ilwcf d.c.?
-Show maps of div-200, omega-500, cape, and pwv (GEOS-4)
-Then discuss correlations
-State: it seems that everything is well correlated although CAPE shows a
larger correlation over land and dynamics stronger over ocean
-Next show binned curves: interesting that CAPE seems to asymptote at
relatively low values and mean diurnal cycle becomes insensitive to
larger CAPE values. General monotonic increases, although non-linear,
occur in the dynamic variables.
-To get a better idea of what is causing the spatial distribution let look at
what | called diurnal cycle “regimes.” The diurnal cycle has previously
(e.g. Bergman and Salby 1996) been separated into four types: land and
ocean convective and non-convective.
-Show composite.
-Show a few correlations
-Show binned curves.
-Conclusions: The binned curves suggest that the slope of the regressions
decrease when diurnal cycle regimes are considered, suggesting that the
mean diurnal cycle amplitude distribution is determined by
climatological cloud type and may be insensitive to the mean distribution
of dynamical and thermodynamic variables.
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